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(57) Abstract: An exposure apparatus (EX) carries out an exposure of a substrate (P) by filling the space between a projection 
optical system (PL) and the subsu-ate (P) with a liquid (50) and projecting an image of a pattern onto the substrate (?) through the 
liquid (50) using the projection optical system (PL). The exposure apparatus (EX) comprises a substrate stage (PST) for supporting 
the substrate (P), a liquid supply unit (1) for supplying the liquid (50) to the image plane side of the projection optical system (PL), 
and a focus/leveling sensing system (14) for sensing information on the surface of the substrate (P) without the intennediation of 
the liquid (50). The exposure apparatus (EX) carries out an immersion exposure of the substrate (P) while adjusting the positional 
relationship between the surface of the substrate (P) and the image plane formed through the projection optical system (PL) and 
the liquid (50) according to the surface information sensed by the focus/leveling sensing system (14). Consequently, the immereion 
exposure can be conducted with a good pattern transfer accuracy. 



wo 2004/053954 Al liiiiillilliliDIIiilBlilliiiflllilllii 



DK, DM, DZ. EC, EE» EG, ES, FI, GB, CD, GE. GH, GM, 
HR, HU, ID, TL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, 
NI, NO, NZ, OM, PG, PH, PL. PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ. UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) JtSffl ARIPO (BW, GH, GM, KE, LS, 

MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 3.— vT » 
ft (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — O ^ 
(AT, BE, BG, CH, CTV; CZ, DE, DK, EE, ES, FI, 
FR, GB, GR, HU, IE, IT, LU, MC, ML, PT, RO, SE, SI, SK, 



TR), OAPI (BE BJ, CF. CG, CI. CM, GA, GN. GQ. 
GW, ML. MR. NE. SN, TD. TG). 



5 0$^^LTS«P±lz/^5»-><D«$aKr«>Ci:f::.i:':>rS«P$l|JfeTr4o S«P ^SI^rSSfiXT^-v 



wo 2004/0S39S4 



PCT/JP2003/01S667 



t.a)T:fe?>o ifi^v ^^^^ ->(DJ:fo—m(D-^mmitizn!!c:sT^t:iisbizik 
2 4 8 nmlrfeS*^ Ml3:^>^:^a)A r Foi^v U-if© 1 9 3 nmt,||ffi^b 

^noofei»o m^%ffomizit. m^miimmizm.4.i^^ (dof) 

R = k 1 • A/N A - ( 1 ) 

<5=±k2 • A/N A2 ... (2) 
ZZT'^ AliS^>A«, NAliteS^Tfe^^cDggpilfe. k,. k2li3?-niz:;i#ilfe 

TfeSo (2) ^J:«9. jS^Jg£R:&^to5>feA6l3s S^xft:^A:fe^S< 

1 



wo 2004/053954 



PCT/JP2003/015667 



Mf^is^st 6tm<tj:*)Mw^iL. ik^%m^^(D^mzn LT^mmm^-^^^ 

^mmQ 9/4 9 5 0 4-^^;^$8lZ:F^^$tlTt^i,>l^yt>^*^^I^^tLTL^i,o Z(D 

mw^-^omift^<D'j&^t\ mm.^(o i / n ( n itmi^omiff^-nmn 1.2- 

izmm-t^o L7b^L'5:A<ex •;^}S}i(3So-<>^)1^7t^Slz:fcUT(ix ^Sf^Tfe^ 

iiiA^Mid^f xfx -^^^ tm^L(D{iLm^t>-\tt^2Emiznt>titj:i^-sjm^t^& 
(Dmizmi^^mrcLLtz^n-nmi^mm^'no^.. - >fe^mj^Tat5 

2 



wo 2004/053954 



PCT/JP2003/01S667 



:i^mncDm ^ (DmrnizmyLit. ^^^^ -><Dm^mi^ (so) ^tn^uTSis 

i^-ri,}sf^7t^^. (p L) ii. fits (P) :S:«^-rsmi (p s 

T) ^^%^jh (PL) (5 0) ^^^t ^mw^^^m. 

(1 ) iix (P) SSOSIffB^. jft^is: (5 0) :&:^^-ri::^itl^5®=^ill 
^(14) h^fiix. ^a3**lfe®1t$gl3«o-UT. (P) 

(PL) l3cb»3J^^ (5 0) ^:rhLTJ^fi£^tiS^®i:CD{iSg8^^DimLo 
(P) a))^ll^7fe«:ff-5g:)fe^g (EX) ts^^^^ti^o 

:^%mz^in\t. m^m%m(omw-%:iY-^-r\zmm.mmoym'(im(o^\h-k^if^ 

*^Bja)|l2(Dlg<i(rfj^x.(i. >1$^ (5 0) ^:n^UT^tg (P) ±ODltSB[(Di> 

3')/ (SH 1-SH20) \zn^ ->(D^t:m)!m%'t^zt\z^^-cm 
«Ri::^^-r*S«J3te^i^ (PL) (P) :&m#-ri)^iS^;:i7^-5>- 

( P S T ) t . (PL) (D^mm\zmW (50) ^#t^1--5>«^*:^|iS 

3 



wo 2004/053954 



PCT/JP2003/015667 



^® (1 ) (P) ±(DT^-( ^>\^^-<7^^ >?S<* (5 0) ^Sr^fh^-ril 

^iUfS^I T^-f ;><>K^ (1 8) ii^m^. ^IT'^^pt^Sm (1 8) CD 
^iliiS^dai^UNT. (P) h/t^ ->hO!)T^ S^frUooS^S 
(P) ©jj^j^S^fe^ffeS^fe^a (EX) *<*l#t^tii>o 

(P) ±ic:te^Lr3l«^Sdfe-^-2>>asS3fe7^/^-rfeo-c. MIBS*5 (P) ±13 

S4) B«n5at5±(z:)^f*:^«t$&1-i)X7^<vT (S 5) 1uiB^i6e.tLfe® 
*^*ltt$tiSo z:(Z)^ai;:J:tilix S*I^®CD®'lt^li. }S^*:^^^J&^^t^■)SlJl:: 

:^nm<Dm4<Dmm\zm^it. j^^-xom^mw (so) *^lt:s*5±i3 

TU&u^^l3HulBSI5±OT^-f p< > K x'-ii7$:^i±i-r5.;^7^'v7^ (SI) i:> 

4 



wo 2004/053954 



PCT/JP2003/015667 



m 8 It. m9tmm:^mi^T^x^(DJ'^^ ->^mmzm^-t^^m%^^-ty □ 

5 



wo 2004/053954 



PCT/JP2003/015667 



ife-^-i>^|n]^rZ$ft^Io], ZWl^[p]lzM^^®l*l"t:'7;^^Mi:a*5P ^©151 

m^m-^^^i (^s^ini) $:X«^(rj. zift:j^fpi;RufY^:^[S)(3ilit3fc^[S) (^^^ 
ex. :&u^ez:&iR]i:-r5o ^*5x zziTtx^ rg^^j (i^^f*:.;7:L/\± 

m^m^^.l Lli. x'^^X^-vMS TII^I^^tlTtNi, x'X<>M$:g:»fe^ 

■tfTt (}52il2 4 8nm) ^(D^^^t^ (DUVt^) -X^*. A r Fx^-i> x' 

6 



wo 2004/053954 



PCT/JP2003/015667 



93nm) RZfF^l^—^'^t 1 57nm) mCDK^^^^ (VUV 

vigib^iSMST Dlz:J;i9iEib*ti5o x'7.^;i5^-^-SElbl^mM S T D(i$iJ® 

e.tlTt^i)o ^fev 5^1bi^5 8lz:^[S]t-5){igl3liU--tfT)$tf 5 7*<lSlte.tl 

^j^ti- 5 7 IZlct 0 U -f A7:H->ia^ M'Mmii ^li^P^S C O N T 

(iai:^3^tii>c $iJ^^SC0NTIi^—tfT}$H-5 7<Di+)iy$gmi3ac5U-CV7. 

T L ^ S X' :^ -i? M (DfiSi^ to ^ ?T O o 

St5>^7^-v i,m^W&7.'r-V) PSTIi. P ^^^Ti* t-^^fe^T. 
S«P*^*57^-^i^^«r^LT«^?^1-SZ:^5^-v5 1 Z::^7^-v5 1 
f ?>XY7.5^-v5 ZiL. XYX-r-v5 2 ^^^^-Ti)^-:^ 5 3 h^fiisiTU 
i)o S*5;^7^-vP S TliU-T^-^^oatSX^-yHEIij^mP S T DldJ; 

7 



wo 2004/053954 



PCT/JP2003/0I5667 



S*57.7^-i;P S T (ZX'T-iyS 1 ) ±(;ili. »fi7.7^-i>-p S T tL^[Z 

^B^^mpnznLTn'W}i-^^$W}m5At)^mii-ibtiT:i^^o ^tz. ^kms 

4lzn\^-t^mtlZltl^-+r=Fmti5 5*^SI±e,tLrt\2,o 3lt5:^5^->PST 

>(A7!f^mtFti. BYmmmitmmmmc o n Tiz:tB:^j*ti5o fOfii^sc o n t 

TX Y;^7"-i>-5 2^|gib-r5z:tTatfiP(DX Y;^jqil::i3it2.as (iSi^pfe^ 

8 



wo 2004/053954 



PCT/JP2003/015667 



5II8-3 7 1 4 (Jirsfi^S^fpe, 195, 1 54) (c:ga^^^tLTl.^i>o 

Sfe. a^7^'f^> h^l StD^^h LTli. 4#P^W4-6 5 6 0 3-^iZ^$S 
(*«H^;^S4tfF5, 4 9 3, 4 0 3) izmTTs^^Ti^^o ^IZ. ^X^T^-i 
^> hJ^I 9©«l^i:Lriis #ga¥7- 1 7 64 6 S^^Jk^ (m^^Si^I^S, 
6 4 6, 4 1 3) iz^m^ti-ci^^o Zti^(0-XtS!^(D^7r-^. ^h^in^^M^ih 

i ^^) Z^t>'K r FJi^^vy'b-if^fe (>&«2 4 8 nm) ^(Djtfili^^t (DU V 

UTt^SEXIi. iS^Tt;^:^ P L (D$t4ffi® ( U>X6 OCD^tSS®) 7i:a*5P 
ilCDPe^ro^Pel 5 6 . P L CDft®<l'Jl3m^(D)^f* 5 0 ^i^^-t 

9 



wo 2004/053954 



PCT/JP2003/015667 



J 4 LT^Pa 5 6 XZMW 5 0 ^^k-t^o 

:ir^^:5o Jtf^lsliJX^S 2 IZ(±IH]J|R^ 6 CD-^gPA^J$^^ tl^ ls]ijXl= 6 ©ffeSggP 
II (imiR / X;U 5 ^ tir U S o }«<*:Ih)i|X^S 2 (ilHlJlx y x;i. 5 ;R U^lHjiC?^ 

6 Ur^F^ 5 6 CD^f* 5 0 ^iHlilxr 5 o 5 6 llJtf*: 5 0 ^mz.^n. Vi 

5 0 $:^ia 5 6 et 0 lEli|X-^-S o dtill J: »? s P L (3D$feii® 7 i:^ 

i|K^a2&ir$:^-nii1 ©SJ^Ml^^T^^o ll2lz:tet^T. ^SB3tJ^mPLCD 
©IIIll^LT. XYX7^-$/5 2%^LTS*5P*^+X7?[B] x:;?iS]) [z. 



10 



wo 2004/0S3954 



PCT/JP2003/015667 



mSlt. iS^Tte^^xP L©U>X6 0(D9bm^& OAt. mi^5 O^X^IdI^ 
lzmt!^-t^^^yX)l4 (4A~4e) }Sf*5 O^lHliR-rSlHliRy x;u5 
(5A. 5B) t(DitLmM%t:wTm'C&^o mSlZtil^T. i^>Xe 0(D9cm 

xe 0(D9c^^6 0 A%xmj\^izmt:J:oiz. + X Id mmiz 3 zxDmi^!^ y x)i 

4 A-'4CA<iBS*tiv -X:5-|ql<Byiz:2o(Z)lsli|Xy 5 A. 5BA^•iBS^*^T 
.Ui)o -^-LT. X;U4 A'-4Cliet*&^3«:^LT)«i*:i*^ie^S1 Cltgi^ 
^tlx |HliRyX;U5A. 5 B(ilHlllX^4^::^UT}«<*!Hli^R^S2lZ^^^nTl^ 
So Sfe. m$&/X>iU4 A~4Ci:[£liJxy X>iU5 A. 5 B ii^9tm'^e 0 A(D^ 
iC^lZL^^LTBSl 8 0' l2lfeLfe&SI-v #t$^yX>IU8 A~8Ci:. |IlJ|xyX;U9 
A. 9 Bii*<iBS*tLT:tN5o «^IS^X;i.4 A'-4Ci:lHli|X^X;U9 A. 9 B i: 

(iY$4:&[p]i::^si;iiB5'J^tiv fi^t^/xjusA-schUliR/x^us A. SBi: 
liYai;5-fBii::^Sl3iB?"J*ti. #ts^y XJU8 A— 8 Cli#t*§e 1 o^^urJ^ft: 

m^^mMzmm^H. ^hr^xjiqa. 901*011x^1 1 ^/hur>^<*;iH]iJx^ 

:&^T-51^^(3li. #ti|i&S3. #tj^/X;U4 A--4C. !h1iR^4s iJ^lfMy X^U 

5 A. 5B^ffiL^r. >?5f*:1Si^^S1 ;RtJ^>^^*:!E]iK^M2l'cfci9)?S^*:5 0(D#t^ 

;RtJ^lH]iRA^^Tt)*i?>o stSP;!)^-x:^fS]iz?$i!)-ri)l^(c:(i. iit^ms 

^Ifm^ yXJlA ( 4 A ~ 4 C ) ^rtn^ L-C)«^*:#t^^S ^ t^^m.i^5 0 t^^B^ 

i^^PLtmw.p ii<Dri\izmti^^ti^tiitiz. miix^x^us (sa. sb) . 

:BLUmilRm6%'fYLi:i^i^5 0t^mW^i'RmW:2lZ^ilR^ti. U>X6 0hS*5 
Ph(DPB^$:>t/c-r.i:^l3-X^rR]l3}t^5 0*<35£tLi.o -Id. ^WXbliTjk-tM 
S:5-iR] ( + x;&[qi) (z:«*5P^^ib$-frT^M7fe4fr'5isi^l3:li^ o. 
ia^*&yx;U8 A~8Cx miR^I 1 > »lfl£|i|X/X;U9 A^ 9 B^:ffiL^Ts 
tt^t^S 1 RZfmWmifSLm^ 2 J; "J JiSf*: 5 0 (Dmifi^7St,XfmWnt>M o 

S!KP;b<+x:j^[S]i;ii^i!)-ri>l^(c:(is aJSLVm^y X)i8 (8 a 

11 



wo 2004/053954 



PCT/JP2003/015667 



~ 8 c ) ^^n- [.TT^i^m^^mm i *n ^ 5 o t^^m^^m PLtmKPtcDra 

lzm^^tli>iit'^iZ. lHliK/X;U9 (9 A. 9 B) . 1 

>?5f*:5 0A<5«f*:l5]J|X^a2l3lili|X^*iv U>X6 0 t^^P tCDfU^mTz-tJi'D 

SI ;Rz/>^5^*lill^x^a2:S:ffil^T. mmp (D^W}:^\^i^y^-^T:mmp cD^miD\^ 

4«:^ur«t<i&*ti5>«i*:5 0[tm^P(D-x:^m^(D^mzn^^i:tE.m5 61Z 
^\^'A^in^^o^zL'C'^tl^(07:. p^lLwm^mmi^ a)M^x:t^jU4^-A</jv^ < 

o^^At:^\^t:m^m^^z.tiz^*). +x:^(S]. xii-x:&fn)roh-t.e>cD^[S] 
-ejtfc t- z: ii *<T t X 1 ^^«*:Rtri£ ^zLt^n^^o 

ACDMrniZ-Dl^T 2n(D^ X)l-^mi^5 0(D^^JLlt^i\S.^n^^'b\Zl.-C'h<k 
^l±T(3il6'<Ti3gUTt»J:^^o ^tz. ^gl^TlifeS*^ j^f* 5 0(D#ti&Slf 

T33 0> st5P3b^^X:^fS] (+x:s-fBjv -x:^fRi) i>x^(D-:^mzmW}r^m'^iz 
^iiSiP<o^^:^^tWn\z. m^P(D3^milJ^tLm-^\^iz.P&i^5 0^)M-tz. 

1Stfc©v3 «y h$I^S H 1 H 2 0 A<a^^^tlTt^2)o &mP(DmmiZ 

it^i&p(DmmLm^m\:^-^^ m-) <D^m^mir^m&}zn^- h 4 1 i3<mi- 

12 



wo 2004/OS3954 



PCT/JP2003/015667 



mm^^) 4 2*<Slte.tLTt^2)« Sip«4 2(3:(ix ^t57^-<y>Kmi 8 

t54 2ii(±S'JlzZ^7^-5>-5 1±l3lSI:J■Tt.J:t^o Sip«4 2 ^:^iafi^^ 

- h4 1 l3:^Lr 1 '-2mmgJgaiLTSItT'feckUo tTt^^P'^-^ P FMt 

4 2cD«®ii»«p<z)a®;5^tJ^^iii)7i — h 4 1 (Dmrniii^imc-^^izm^^ 

tir *J 0 . ^^^^m P L CDTlCJSi* 5 0 ^Un^tz^l^^^^^^ P L ©TO) 
JlSilSP^^S^tS 4 2 P i: ©HT^lb-r i. 3 i: *<T $ 5 o 

±aiUfeM7t^#E X^ffiUTy'7.^M(D>'t^->«:ll<5PI=:S7t1-5 

3 «i/ K^iiS H 1 -S H 2 0±$:lll4(D;^ife^^EP4 3l::)'^c5TitCJ:ai::U-tP 
^>$H-5 5(Diht)^'^--^ LU'r)X Y7>7^-S;5 2$:^K)-r2>o •?-0^ibG)^4« 
-C. SS7^^'^> 8(i3lt5P±l3:mfiE^tiru5l£ik©7'^^pt>KT 

13 



wo 2004/053954 



PCT/JP2003/015667 



5 2^f?±^■^:^c<Tt>J;^^o 

1 - s H 2 om\znt>ti. ^tb$imi««P®«:3&ifii cDfiLg^&M 

5§gtTmlg©^^ll^til*«TtSJ;•5lZ:^ijJLrt.J;t^o ^tlfeCDT'^'Tpi^ 

[h'^-<=]>7=-r2^3>TCDaipy'-^PFM (XY;&{rI) (D^thl 
St5P(D7^-r><> S :Rt5StlRP(D^®1t$S0!)^ai*^<i^7-r5 
St57'^'<^>K^1 8©^ai^itA^a^*S4 2±II<3ifS^to^ti2)J:-5II. 
M^SCONTliX Y::^5^-i>-5 »I7'^-<^> Blia 

^154 2±CDS*-?-^PFM:&^aiU. b— tfT)$it5 5 llJ: ^Tm^^tiS 
Mimi*IT:OSiiy'--i7PFM®fiig1f«:&H-SyrS (S3) o 



14 



wo 2004/053954 



PCT/JP2003/015667 



z(Dmm^-^ p F McD^ihuikmcD^Tizj: ^ s mm^-^ p f Mhs^s p± 

-^t->3 y hmi^S H 1 ~S H 2 Ot©(igl5^(ieE^533&£DT. S^T-'J? P 
FMh^4gP±©^Slfe©7'^-<;>t> KT--i7hCD{igB5#*<?}^tobti5i:. 
x'--i7PFMtStgP±a)«ilft©v3.y KfltiSH ^'-'SH2 0t(D&mmmt^ 
'tH'^'tiikibi^Hr:iZtlZtj:^o STtv Sip P F M x'-^ M F M t 

(im^CD{iLSM^lZ:fei>CD-Cs X Y^®|*i(3fcltS«^Y'-^MFMi:St5P± 
(D^tk©5>3'j; K^^SH 1 H 2 0 tCD{iSM«<^ti^tii*^^tL;£:Z:h 

l't?JL^y Si3>-7=-f 5>3 >7:(Z)S2pv'-^MFM®^iii (X Y:S-[q]) CD^tH] 

J±lT-§5».i:3(3. $iJS81^«C0NTIiX Y7.5^-i>-5 2^^i!)ri>o ^^(Ddi: 
^i^^J^'e. 3©4^pjT:(i^^^^,^.P Lro^feS^gP 6 0 A i:^W4 2 iili^tfRl LTU 

mt^i- ( s 5 ) o 



Tfe^^P L. ;Ri;^)iS<*:5 0$:^LrSiiy'-ii7MFMCD^tii*fT-5 ( S 6 ) o "T 
tj:t>-^, ^^^M±©T-^i:SliY-^MFMtCD{iSga#$:^^3fe^5^P L 

15 



wo 2004/053954 



PCT/JP2003/015667 



X Y^F® 1*1 1:: felt?. y':^^M(D&m, f J&t)-^ v'7.^MCD/^^->©^CD^Sf^{i 

s fe V sij^^a c o N T li . ^^Tfe^m p L tmm^s. Ait <Dfii\z=mw so-^ 
aoD^shroini^^MJ-rs (S7) o 7*-*;^ • U'^u >-5^^dimi 4i±. 

mPL;Rt/Jtf*:5 Ofe^LTJ^J56^tlS«®i:St5PSI®h©KI^*^ *i^t54 

2 o Tlj^ai * Z. h lZ.«i o 

')/ hfliSSH 1 -S H 2 0^S5fe1-5feto(C}«ff*:5 0 ©#t*S:RZflHli|X:|:ff t^5&*< 
6XY;^5^-v52 LTiSf?3fe^l^ P L tDTCD>?SSg|J^^St5 P ±-NS^i* 

-rSo »ii*54 2. Mfijb^^u - K4 1 . ;5^trft4fiP£D^®(i^ti^ti(5Sl5|i;;^ 

i,^S H 1 ~S H 2 0:&^S^^1-?, (S 8) o ^^S:*?*.. S$Itt(D^tL 

3 y h^i*s H 1 ~s H 2 0 i:©(iiaM^©it«. -Rxfm.w^ 0(D^^mzmm 

»t5P±CD#i>3 K^i^S H 1 ~S H 2 0 ^ x'::?.ij7Mi:©iu^^fe-y:*^fTt)tL 

16 



wo 2004/053954 



PCT/JP2003/015667 



i) (S8) c 

(Dm^tmi^mommRA zmmco^Bi^no t^iz(Dd^^iftj:t>ti^(DT-. mi^s 
mm^^^^ta L . SIS p mm tmm t (Di^Lmmmcommi^■^^(Dm^mzm ^^ i> ct d 

StS PS® h^® i:CD<igB8^%!lM"^5 J; -5 13 UT'fc J: 

mir^y7i--i3X ■ U^U >^^tii^i4$:^ofeA^ Sffi:?'^ -< p<> 1 8 
IzmmttiTl^^y^-tiX ■ \y^^J><f^(kth?h (^m^) 'Sr{^oTt»J:t\o s 

T^-f p<> 8TSI5P±©7'^'f pi > h x'-^^rt^ltb-Ti^ttl^SISPCD 

tmj&t LTii. m7iit<^m2o 01-2571 57-^ c^s^it^iigai^aia 0 
01/002391 8A) izmm^tixts*). zcDmfr^^^mf^tumni^^^tz 

17 



wo 2004/053954 



PCT/JP2003/015667 



Ti^^tK niti-cfetiii. ^cD^tiiMtziv >^<*«$#^Mi t^^mws O^m^L. 

*5 P ±(D7 ^ pi > h T - ^ sir aiipT - -{7 P F M ©^iti ff a J: -5 13 L T J: 
>Ttt>a'J^tifeSt5P<D^®lfl#Ri:x ^l^^t^^^^P L h>«f*5 0 t^-ftLxmiA 

18 



wo 2004/053954 



PCT/JP2003/015667 



^in ^ nfcsis p com.'mmm t . js^Tt^m phzj:K) ^^i^^-ft Lxm^^n^ 

=K4 2^Sffi;^^-vPST±lc:^ltJS:<TtJ:U OEIzL. ^^y'-^i±iej> 

>7(7>^i±j^s*£pa®'tt^©^i±i^^Toyc^. ^ti^commzm^iMimmm^ 

iknr>a^-Q. SffiP±G)#v3 'i' h^iSS H 1 ~SH 2 OiiTX^MhOfilS^ 
tJit^Sffi P*® 5 0 LTJ^fife^ tiS^® ii©fiLS&5^<DlSM^iE5i 

CDMli'ill X - U^'J> ^"^iii^ 1 4 [SI C^^T- . St5 P ^® (DBtS 

$g$:=^i±i^?.:7:t-:ta:;^ ■ U^'J>'5^^tB^6 1 . 6 2 e.^Tt>*o 377h 

'J >-i^^ttil^6 1 ttx St5PA«-X55-lRllz:l^ibb&/j^e>^S§3t*fTohtlz.ffl 

19 



wo 2004/053954 



PCT/JP2003/015667 



^®<ufi^^aiL. ^(D^iiimmz^-:siM:zx'r—y5 1 ^mf^LT. 

4 2(Dmmt:^^%^mPLJkZfmi^5 O^^LTmJ&^ti^m.miZ'^tiit^^iOo 

z(Dii^. yyt--tix • i^^*j>^'^ti!,m6 ^ . 6 2(D%^thmm%mm^R4 2 
mmzmmt^^Ltcis) . y7t--tiy(. ■ u-^y ></^ih^6 1 . 6 2T'mmwi 

i.iL±CD J; -5 3&t1-i|iMSA<«l7t-i. h . $«jmi^SC O N T li. S« P±0!)#5> s 
K^itS H 1 --S H 2 0%S3fet-5fc46lz:x Pl^i^S 0 (DmtitMXf^ilR^'nl^tj: 
*<e.X Y;^^-5>-5 2^^iijUTx ^SjJ^Tt^^P LCDTfD>^)ia5^^»4fiP±'^ 

i^ibi-i>o ^LT. $ijsp^gcoN T(i. niimmmmm'^izj^^isbtz^mm^i^ 

t?r. S*fiP±£D#i>3 'V K^^S H 1 -S H 2 0:&^Sil3fe-ri)o S*5P±© 
^®iiSt5P^®i:©<aSK#CDIlMlix ^7^-±l7. • 'J >^^ttl5^ 1 4$: 

{^t)"ri;i. isi$?t^^i^p L tmsiP }:i(Df^cDm.mt\^^(D^m\z^\^%m^^r^ 

y:&-iiX ■ U-<'J>^"^iii,^.6 1 . 6 2^^^oT^T^tLi»o #J:i(Ss -X:;^fp] 

^©S3fe*t^©->3 »y K^*jt*<isi^^^^p L tmmp t(Drs(Dm.msi^izx^ 

20 



wo 2004/0S39S4 



PCT/JP2003/015667 



s^te't' ffl UT'fe J: ^^ z. i: li u a ^ T t» j& u o 
ia6(i^:^^'>;^-7^ - 5>'MS3fe^ffi©«iiis«ifiEEiT So 'f > :^ - vMS3fe 

T K P S T 2^il:ii:uSo ^1 . ^2»t57.7^-vP S T K P S T 2li^ 
ti^tlSI4lz:73^Lfe»^t54 2 t|5!^©«^^^-rs^^*57 4. 7 5 ^«ix.T 

S>3 >h^^LT*J'9. S3tX-7^-v3>l3(i»t5T^-r;j<>hmi 8*|^t\T 

^^So ^fes H-)I'J • 3:t^:^7^-v3 >iw(i. »*57^^^> h.^7 2 s ^S»t^.7 

•7^-v3 >lw^Jt^T^2^^57.7^-vP S T 2 ±CDS*S P CDS^M^ttalZs It 
m ■ $5lft;i5^-S/3 X^JJtxTx ^1 «lS;^7^-vP S T 1 ±<Dm^P(D^^R 

i>'P S T 2*<it)l'J • 55^:^7^-v3>lz^i!jL. ^^KhMfrLTmi S*5^5^- 

21 



wo 2004/053954 



PCT/JP2003/015667 



p s T 1 tm^T. X - V 3 > lif^ib ^mt'm2m^R^^-vpsi 2[zn 

<5iJx.li*ll2S=K:;^7^-i>'P S T 2±CDSt5Pl3*«rUTSpfe^5^-v3 >l;ifcUT 
5?S'M^^^!!S*^^Tt)tlTt^5S^13x lg 1 S*5:^7^- v P S T 1 ±0)^^ P IZ:** U 

7 3 . 7 4 UT)?^^*:^:^^^ t^: l^tt>|lM^i*^'^Tt)tLi> o ^ U 

Tx >S^*:^^^3&tNth>|iM^A<^7-ri.t. mi S^fi:^-7^-i^*P S T 1 i:§|2S 

vP S T 1 (7>S^457 4 ii^^:>t^mP L J: 3 IZ. |g1 St57>7^~ 

vP ST 1 CDtiLgi*to*<^;h,?>o ZlODt^^Tx $iJf»^gCON TliJ?gf*5 0(D#^ 

o*uT#v3':/ h^*S<D<iLSi^to*<^;tTi)J;3(::ll1 St5^7^-vP ST 1 0)^ 
ibM^^tiSo -r^^tJ-fex ftm • 55^:^7^-v3 >T*toe>tLfc^v3 h^i 

22 



wo 2004/053954 



PCT/JP2003/015667 



(Dm^Rxfrn^mmz^^^'cu^ m^immw-'i o - 1 6309 9-^su>w«w 

1 0-2 1 4 7 8 3-^ (*irj;&^Si|tfF6, 341, 007v 6. 400. 44K 
6, 5 4 9, ZBQJSiXfe, 5 9 0 , 6 3 4 ) . 2 0 0 0 - 5 0 5 9 5 8-^ 

(nm^^mnffs. 9 6 9. aad ^^i^itmm^^e, 208. 4 0 7t::F^ 
• ly^v><f^thJh^ At^mm^tiTi^^tK ^m^m^e , 208, 4 

iSS^TfeJgsm P L ©«® P ^® i:<7)&SM#^I^M1-i> J; o 13 LT t J; Ue 
a£*5:^7^->'-p s T£DZ:«riRi(Z)&sit$s:S:itSiJ-rsT}$ttt:7*-* 

MFM:&^#:5 0$;^LTT;^^7-7-r ^> h^l 9 13 J: »9^i±5 LrL\fc*<. £ 
iiy'-^MFM±l3Fff^CDj?*CDSB^SlJ*t itt/^-ii'yX. ffiIE§P*t) $:iBSL 

x';^^7^1'^> hmi 9(C:J:^«ipx'-'j7MFM(D^£tS^>?S^^:^^f (3 
^foTtc):L^e ZCDm-^. ilB^gPW^ ct OfSi^Tfe^^ P L hS^^ T-^ M F M h 

cD^ait>?si*5 o:&:f^^■rl3^ffetli.^^)T. ^x^Miia4SPii^{iS'&t)-tti- 

y':^^T^-<;>i > hmi 9fi. #Bai|i7- 1 7 6 4 6 8-^4>$6 (J^tJ&^l^ 
lli|ti^5, 6 4 6, 4 1 3) l3|l^^^$tlTt^2.J;-5 4^4llfiJcl3PIetl•r\ y'X>7M 

23 



wo 2004/053954 



PCT/JP2003/015667 



{^x^M(D^-^) tmR7.^--yp sj±omm (mfm) tcoiiimm^t^ 

K ^ ^ □ >7= -f i> 3 >-C?=^di ^ tifey ^ -f ;^ > K ^ - 'i' ©iiS1S$B'<^^*5 P 0)^ 

^^p<>h) lIlULTttx ^Jx.(S^Bg200 2-3 5 3 1 2 1 -^iJt^S (3l^ll#fF 
(ikmi 0 0 2/0 0 4 2 6 6 4 AiSjfE) IIPjB^^^TIn^ J: -5 «:#^^^fflt^T. 

ti/cSt5Pa)7^-<j>f>KT--$^(Z)(ig'tll$Rl::. ^(Z)*iiE'»fS€:ADi*LTx 



24 



wo 2004/053<>S4 



PCT/JP2003/015667 



Rzf^Bz^mihPL(D9bi^mizmif'^iixr\,^^^^m^o^m^'Amr^i'^m^ 

44~1. 4 7Mi^i:mt^;t^T^5•9^ ^3fe7feEL(D7fe-;Ji^LTA r FX 
4^i> VU-if^ 9 3 nm) St5P±Tr(i1 / n. 

^i^l 3 1 —1 3 4 nmMl::5S;^:^^b^tLTlguj^«J*A<f#^)ti^o Sl^lx M 

j^^mit^^^izit^niifoni^. -ttJ:t>•^m^ . 44-1 . 47^mmiz^±ts 

fn]±-ri)o 

^i^t4. ^Jxi^ilx^ =i>'iK^^) (Z)i^Mi::ffli^i>7fe^:^u- STfe 

Tfel^SEXOaiaSx $IlL. llilM^^l3:33^^T^S^7fe^^P LfD^Ji^s a*5P± 

25 



wo 2004/053954 



PCT/JP2003/015667 



<-t^ZtLt^T'^. ^>'^±>7.:27.h (0±^'^7.)l-y 
^Tf-'f^l/ (JlSf*) •\*>ii7'y<b7K'J:ii— (PFPE) 36cir-efeo-Ct.«fct>o ^ 

26 



wo 2004/053954 



PCT/JP2003/015667 



m^Rxfrni^mmt. m^lmmw■^ 0-3031 1 4^^^ (*«ff&3KS4ti<F5, 

8 2 5, 04 3) (3i¥*ail3M^$tlT33«P. ^tLe>CDga^:&. 2^SPgi±i«lTJi^ 

(Dmi^mmi'p. mmm$^^^y h\ (ccd) ^^iMti^^^ji^iit^x 

feoT'fccfcUo :X5^-vl::U^7'^-tS'^ffll\fe0iJ(i, ^gi^l^PS , 6 2 3, 8 
53RU'5, 5 2 8, 1 1 8 dl^ljfv^tiTfc 0 . ^;txe»cr)r,8^$:. *SPSi±lS|-C 



27 



wo 2004/053954 



PCT/JP2003/015667 



m^=L-y hts^^^-y h ii<Di\rM-:B^x'5^-iyp ST . mstiz:^ 

yiy-j^^u^mi^Tmmmzm iz^m) iz^s^t^L-ct^i^o zcdk 
t)(omm-:^mit. mxit. ^i^sitrFS , 528. 1 1 s (4#r«i3|i8 - 1 e e 4 7 

MVi^tiitm<D^^'^-c^^^ti^moiztsi\T. *:fc(DiHitc3[)— ajh Lumm-t 

So 

■^:^'iPX'r-iyMSJCO^W}lZJ:K>%±T^Ktflt. ^Si^^^m P L dfit) t> 

&t}(Dmm:^mt. mxit. 3i^H#ff5 , 8 7 4, 820 (4tga^8 - 3 3 0 2 

m^T'Wfm^Mm*}izi3iM:. c:©:fcMcDlB«i*i^^S^Lr2|s::i:(Z)iBi^cD- 

^^mm^urDj:^iz. ms^iLT^ztT-mm^ti^o ziti ^^mmm^mi^-t 

^rzibcomm. ^mmmmiz^i^i:itmmi^mm^mf&-t^rzib<Dmm. 
nmz^{,\-citm^6<of^st^mj&-tirzisb(Dmmtmibti^o ^mv-yiyxy^A 

28 



wo 2004/053954 



PCT/JP2003/01S667 



• 1t#li9!ff$:fT'5:^-5^'v:r2 0 1 , 3CD^t1-X7^'y^l3So%Nfev';^>7 
XS. <J<>7=-f >-i^X^. y^y-Ir-^-x^^^t?) 2 0 5. ^3S7.7^«y:r2 0 6 



29 



wo 2004/053954 



PCT/JP2003/01ii667 



i^ihi-^tm^M 2 iz%zm(Dm^^m.o 

4. mEikBift^miitm&mmii(Dmiz}^m^i^^^tirz^m-^. BfriB^is 
ift^miz^'omtmi^^'ftLTms&^ti^mmtm&mmmtcomm^^i^L. 

5 . mm9£^^^w^tmtmmmt(Dmzmmm^^titz^m-^^iif>^ti^ 

-c'^^^inmmm4lztma:)^%mm.o 

30 



wo 2004/053954 



PCT/JP2003/015667 



6 . ms.mw^^mmt. mm^thmz^immmmm.mo:)^m^(D^i^'ik. 

8. ■ifFlB^1S^fi^7^-vhlim&i)^2St57.7^-v^«i^. MIBS^iil^^ 
^T. miBm2S«X^-i--|:i«^**^^^S*5t:>^)tS3fe-r%SS^iS1 I^IBK© 

9. 1{nBlg1^'E:^7^-vll«*#^*^'^cSI5±cD7^-<;^>K^-^^^ '^1* 

^^ml3So-l^T. tfn3S=te^t(riB/t^->^ro^^^^>»^^^^^^^^^ ^bs 

mflB^iU * tLfc®it$Bi::»o* tNT . fllB«t5«® h tulBiS^^^^^^Z^^J^^^jtBJlS^!^ 
:&^LTJfJfife^*i?>«®^05tiLSIII#*S^M1-i>IS5^iI1l-iB««5^^^So 

1 1 . MIB^=K±<OT^^p^>K^-^^^ )^5^^^^-ri::^i±i^i>^^^^ 
>hl^^fli^. |frtB7-^-<^>^^«>^**S^'-^"^^''^- tulBStS^mBvt^ 
->i:©7^^^> K^^Tt^ooMBg«®>i^)tS^^:^TOig*II1 IdlBStaJS 

31 



wo 2004/053954 



PCT/JP2003/015667 



1 3 . «fra3?tf*:iix m^iks^^m^hcD^^mizmmi^iz^n^ti. miBm 1 sts 
mt'&mR^un-t ?> M 1 7^ - f>- h . 

tmm^ 5iztm(D^^mmo 

32 



wo 2004/053954 



PCT/JP2003/015667 



1 7. m'd,^^ift^?h^iVLTmU^m^-<7^^t^iT^m2T^^ 

So 

INT. MiB«^±CDSv3y S«i«hHinBlft2^7t^miz:J;'9HuiB>a*l5fe^LTB 
^^tL?.HfnB>'t^->©«<7)*S3gfiL«i:a)g§^*<i*^*tii)^*iI1 6(z:lBSfecD 

2 0. tulB/t^-Xiv'^^tJ^Jife^tL. l|iriBSg2T^'rp<> K^^lis BulB^ 

S^tifc^B^gp**. ;Ru^H^rlBS^7fe^^^:^^LT. BiriB«^T--i7(D^i±i^ff -5 

m^il 1 7 [ZlBI£a>S^^So 

2 2 . mtE>i^i^m^mmit. mmm i ^ > Kmi3J:i>itnBS4£±roT^ 

HinBj«f*CDe^*&^5lli&-r5ill^iI1 5 (3iB«©S3fei^So 



33 



wo 2004/053954 



PCT/JP2003/015667 



2 5. tiTlB^I S«:^7^-vhtt^3&2>||2S^5X7^-v^<i^. BulB^ 1 7 

ifcT^m^m 1 4 ciiBmcD^Tfe^So 

S^UTs S«±l3>S#:A^^#^.&^nTt^?>t^?JT©B^JiBa^MhB^^IB^'f^ - > hCD 

2 7. sf^m 4I::iB«cD^3t^S^ffi^^?.7^/W:^S^di5&>^o 

2 8. j'^^->(D^^i^w^'f)'Lxm^±iz^^\^T&m^miftt^}^}§imi^ 

34 



wo 2004/053954 



PCT/JP2003/01fi«67 



35 



wo 2004/053954 



PCT/JP2003/015667 




1/8 



wo 2004/0535^ 



PCT/JP2003/015667 




WO2004/0S39S4 



PCT/JP2003/015667 



Fig. 3 




3/8 



wo 2004/053954 PCT/JP2003/015667 



Fig. 4 



MFM> 



PFM 



43 













SHI 9 


SH20 


"SHi'S 


SHiT 


"SHi"6 


SHi'S 






SHis 


SHU 


SH11 


SHI 2 










SH10 


SH9 


SH8 


SH7 










. SH3 


SH4 


~"SH5 


SH6 












SH2 


SH1 



54 



41 



Y 
i 



4/8 



wo 2004/053954 



PCT/JP2003/015667 




5/8 



wo 2004/053954 



PCT/JP2003/015667 




6/8 



wo 2004/0S39S4 



PCT/JP2003/015667 



Fig. 7 



201- 



202- 



204- 



203 

__L 



205 



206 



(m my 



7/8 



wo 2004/053954 



PCT/JP2003/015667 



Fig. 8 



7^^:i^>h-^-<70^i3i (XY) /K^-< 



m^Bm^m.(oifk\h (z) /K^-f 



S1 



82 



57PFM<Z):^a3 (XY) /K^-< 



I 



i7MFM(Z>:^aj (XY) /':7x»:;h 



^^:|S(D:^fcb (Z) /'t'x^vh 



S3 



S4 



S5 



S6 



87 



-S8 



8/8 



INTERNATIONAL SEARCH REPORT 



iDtetnatioDal application No. 

PCT/JP03/15667 



A. CLASSIHCATION OF SUBJECT MATTER 
int.cr H01L21/027, G03F7/20 



According to IntematioDal Patent Qasaficatioa (IPQ or to both national classification and IPC 



B. HELDS SEARCHED 



Minimum documentation searched (dassificakion system followed by classification symbols) 
Int. 01' H01L21/027, G03F7/20 



Documentation searched other than minimum documentation to the extent that such documents are induded in the fields searched 
Jitsuyo Shinan- Kbho 1926-1996 Torokai Jitsuyo Shinan Koho 1994-2004 

Itokai Jitsijyo Shinan Koho 1971-2004 Jitsa:^ Shinan Toroku Kbho 1996-2004 



Electronic data base consulted duiing the international search (name of data base and, wherc practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to daim No. 



JP 62-65326 A (Hitachi, Ltd.), 
24 March, 1987 (24.03.87), . 
Full text; all drawings 
(Family: none) 

JP 63-157419 A (Toshiba Corp.), 
30 Jxine, 1988 (30.06.88), 
Full text; all drawings 
(Family: none) 

JP 6-124873 A (Canon Inc. ) ^ 
06 May, 1994 (06.05.94), 
Claims; Par. No. [0022]; Fig. 11 
(Family: none) 



1-32 



1-32 



1-32 



[x] Further documents are listed in the continuation of Box C. Q[] Sec patent family annex. 



* Spedal categories of dted documents: 
"A" document definiRg the general state of the ait which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing 
date 

"L*' document which may throw doubts on priority daim(s) or which is 
dted to establish the pubUcation date of another duuion or other 
spedal reason (as spedfied) 

"O^ document referring to an oial disdosnre, use, exhibition or other 
means 

1 prior to the international filing date but later 



"T' later document published after the international filing date or 
priority date and not in conflict with Uic application but dted to 
undeistand the principle or theory underiying the invention 

"X** document of particular relevance; the dairoed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

•*Y" document of poiticnlar relevance; the daimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination bdng obvious to a peison skilled in the an 

**&." document member of the same patent family 



Date of the actual completion of tiie international search 
29 March, 2004 (29.03.04) 


Date of mailing of the international search report 
13 April, 2004 (13.04.04) 


Name and mailing address of Uie ISA/ 

Japanese Patent Office 

Facsinule No. 


Authorized officer 
Telephone No. 



Form PCr/lSA/210 (second sheet) (July 1998) 



INllSNATIONAL SEARCH REPORT 



Inteinaiional application No. 

PCT/JP03/15667 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Catcgoiy* 


Citation of docunieDt, with indication, where appropriate, of the relevant passages 


Relevant to daim No. 


A 


JP 6-168866 A (Canon Inc.)/ 

Full text; all drawings 
(Family: none) 


1-32 


A 


JP 7-220990 A (Hitachi, Ltd.)/ 
18 August, isyo vxo.uo.yo;/ 
Full text; all drawings 
(Family; none) 


1-32 


A 


EP 834773 A2 (NIKON CORP.)/ 
08 AprxXf lyyo vuo.u^.:?©;. 
Full text; all drawings 

& JP 10-154659 A & US 5825043 A 


1-32 


A 


JP 10-303114 A (NIKON CORP.)/ 
13 NovemDer, lyyo \±^»LXm:fo)f 
Full text; all drawings 
(Family: none) 


1-32 


A 


JP 10-340846 A (NIKON CORP.)/ 
22 Decemr>er, Xy9o v^z.x^.yo;/ 
Full text; all drawings 
(Family: none) 


1-32 


A 


WO 99/49504 Al (NIKON CORP.), 
oepuemDei^/ x^^^y \^u.w^.jj'/ , 
Full text; all drawings 
& AU 2747999 A 


1-32 


A 


JP 11-176727 A (NIKON CORP.), 
02 July, 1999 (02.07.99), 
Full text; all drawings 
(Family: none) 


1-32 


A 


JP 2000-58436 A (NIKON CORP.), 
25 February, 2000 (25.02.00), 
Full text; all drawings 
(Family: none) 


1-32 



Fbnn PCr/ISA/210 (continuation of second sheet) (July 1998) 



®8SmS»-^ PCT/JP03/15667 



A. ^m<om-ri»sfoiim {mmmf&m (i po ) 

. Int. Cl' H01L21/027, G03F7/20 



?a^sr?fofe«/Mssijs^ (m^^ff^m (ipo > 

Int. Cl' H01L21/027, G03F7/20 



0*Hllffl3&f3g^« 1926-1996^ 

B*Si&llllffil@f^<^« 1971-200 4^ 

B*HaSSI«3&fJS^« 1994-2004^ 

B*Bllffi«f3SS»^« 1996-200 4^ 









A 


JP 62-65326 A m^^^^^lMim) 
1 9 8 7. 0 3. 2 4, (Z7T^V—t£V) 


1-32 


A 


JP 63-157419 A (^^^hm^) 

1 9 8 8. 0 6. 3 0, ±m (:77'$ y-z^b) 


1-3 2 


A 


JP 6-124873 A (=3p-^y ^'tSfe^^tt) 

1 9 9 4. 0 5. 0 6. 4tf^lt*0«5ffl, ^^0 022, 13 1 1 


1-3 2 



TAJ #lcHiSofc5.3:»ft?it;i<. 
to? 

TEj B^msH«trroms*fc<i<i#sf-c*)5*Ss sbsiuisb 
roj Pffl»c±5B8:^. ■ffiffi, S5^t:im&-f2>sm 



rxj ai^,ffiSBXt±ffi3feB^tc^Slxfc3:«T?&-3T 
J: o -Cii^ttds Jfc I ^ t % X. fen 5 1 

r&j iBj-^<^vh7TS y-3ti» 



2 9. 0 3. 20 04 



mm^^m^co^Q 13 4 900 A 



B*B#?«F;t (I SA/J P) 
SfiE«-§-l 0 0-8 9 1 5 



2M 



8 6 0 5 



«lg»-§- 03-3581-1101 P^m. 3 2 7 4 



«S:PCT/I SA/'2 1 0 (SB2'«-2^) (1 9 9 8¥7.§) 



PCT/J PO 3/1 5 6 6 7 



c m^) 



JP 6-168866 A (^iry i-'S^^tt) 

1 9 94. 0 6. 14, ±.m {yr^v—^iv) 

JP 7-220990 A m^^B^iWf) 

1 9 9 5. 0 8. 1 8, ±m (7T^y— 'iU 

EP 834773 A2 (NIKON CORPORATIO 
N) 1998. 04. 08, ±m& J P 10-15465 

9 A&U S 5 8 2 5 0 4 3 A 

JP 10-303114 A (t5fe^#^t== >') 
1998. 11. 13, ±.m (:7T$y— J'iU 

JP 10-340846 A (t!^^#%t= = » 

1 9 9 8.1 2. 22, ±X, ±.m (377-5 y— ^iU 

WO 9 9/4 9 5 04 Al (t^^%i:= = ^^) 

1 9 9 9. 0 9. 3 0, ^la&AU 2747999 A 

JP 11-176727 A (:^^%h== i^) 

1 9 9 9. 0 7. 0 2, ^0 (^T^y— JtcU 

JP 2000-58436 A (tSfe^^^±- = >-) 

2 0 00. 0 2. 2 5, ±:X, ±m (.yr^v—tav) 



1-3 2 



1-3 2 



1-32 



1-32 



1-3 2 



1-3 2 



1-3 2 



1-3 2 



«|SCPCT/I SA/2 1 0 (jB2-<-£?Ott*) (19 9 8^7^) 



